The purpose of this study was to assess the dietary intakes and behaviors of male and female collegiate athletes. Athletes (n = 345) at a NCAA Division I university completed an anonymous questionnaire. T-tests, χ 2 statistic, and ANOVA were used to assess gender and sport differences. Multiple linear regression was used to assess gender differences in nutrient intakes, controlling for energy intake and to examine the relationships between desired weight change, dietary behaviors, and nutrient intakes. Only 15% and 26% of athletes had adequate intakes of carbohydrate and protein, respectively, based on recommendations for athletes. Males were more likely to exceed the Dietary Guidelines for fat, saturated fat, cholesterol, and sodium than females. Sixty-two percent of female athletes wanted to lose at least 5 lbs compared to 23% of males. The desire to lose weight was associated with decreased energy and macronutrient consumption, but not with inadequate micronutrient intakes.
Optimal athletic performance results from a combination of factors including training, body composition, and nutrition. Despite the increased interest in nutrition and the use of dietary supplements to enhance performance, some collegiate athletes might be consuming diets that are less than optimal (15, 22, 23, 29-31, 33, 34) . Two factors are likely to contribute to suboptimal nutrient intake in athletes. First, some nutrient requirements could be higher for athletes than nonathletes. For example, athletes require additional carbohydrate to maintain glycogen stores (5) and increased protein intake to support gains in lean body mass (16) compared to nonathletes. In addition, some endurance athletes require additional dietary iron to maintain iron stores as a result of elevated blood losses (3) . Second, some athletes could purposefully restrict their dietary intake to lose weight, maintain a low body weight, or meet a weight requirement. Inadequate nutrient intakes have most often been associated with females participating in sports that emphasize leanness or a prepubescent body shape and in athletes with subclinical eating disorders (4, (18) (19) (20) . It has generally been reported that energy intakes of male athletes are high enough to prevent vitamin and mineral deficiencies, although wrestlers have been found to have low nutrient intakes (29, 31) .
The daily schedule and living environment of collegiate athletes are unique compared to those of other groups of athletes. Class and practice schedules influence when the athletes are able to eat, as well as the type and quantity of food they
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consume. Other factors such as whether the athlete is living in a dormitory, has facilities for food preparation and access to grocery stores, or is eligible to consume meals at the training table provided by the athletic department might also influence nutrient intake. For these reasons, previous studies describing the dietary intakes of other athlete populations (e.g., a particular sport or team, elite athletes) might not be generalizable to collegiate athletes. Moreover, some previous investigations evaluated diet adequacy by comparing mean intakes to the Recommended Dietary Allowances (RDAs) or by determining the proportion of individuals with intakes below the RDAs. Both of these methods overestimate the prevalence of inadequate nutrient intakes (9).
Short and Short (29) conducted a study of 554 male and female athletes at Syracuse University from 1978 to 1981, assessing macro-and micronutrient intakes using written 1-d and 3-d diet records. This comprehensive study, completed 2 decades ago, is the most recent examination of the dietary intakes of a cohort of collegiate athletes.
There are several reasons that a comprehensive reassessment of nutrient intakes and dietary behaviors is warranted at the present time. First, there is a strong emphasis on the importance of nutrition and body composition to enhance performance in collegiate athletic programs. As a result, assessments of body composition and diet have become standard components of many strength and conditioning programs. Second, collegiate athletics have become more competitive, particularly for women, and this increased pressure to win could motivate athletes to alter their diets or body weight to improve their performance. Third, the current trend in weight-loss diets is focused on those that are low in carbohydrate and high in protein and fat, such as the "Atkins Diet" (2) and "Protein Power" (8) . It is possible that these temporal changes have influenced nutrient intakes and dietary behaviors of today's collegiate athletes compared to those of 25 y ago. Thus, the objectives of the current study were to: a) assess the dietary intakes and behaviors of a cohort of male and female collegiate athletes; b) examine gender and sport differences in nutrient intakes and dietary behaviors; and c) identify groups of athletes at increased risk for inadequate nutrient intakes.
We hypothesized that average nutrient intakes would meet the Dietary Reference Intakes (DRIs), but that significant proportions of athletes would consume inadequate amounts of iron, zinc, magnesium, and calcium. We also hypothesized that female athletes would be more likely to report a desire to lose weight and to restrict their intake of fat, carbohydrate, and protein to control their weight, while male athletes would be more likely to report a desire to gain weight and to use dietary supplements. Similarly, we hypothesized that athletes in sports that emphasize leanness, i.e., gymnastics, track, and wrestling, would be more likely to have inadequate nutrient intakes than athletes in other sports. Furthermore, we expected that a reported desire to lose weight would be associated with fat, protein, and carbohydrate restriction, reduced energy intake, and inadequate micronutrient intakes.
Methods

Subjects
Male and female students participating in intercollegiate athletics at a National Collegiate Athletic Association (NCAA) Division I university were recruited to participate in this study. Data were collected at mandatory meetings held at the beginning of the fall semester and included teams from one or more sports. After verbal explanation of the study's purpose and assurance that participation was anonymous and voluntary, a written questionnaire was distributed to all athletes and time was allowed for them to complete the survey. The study was approved by the university's Institutional Review Board.
Nutrient Intakes and Dietary Behaviors
To assess dietary intakes and behaviors, questionnaire booklets containing a food frequency questionnaire and additional questions regarding sociodemographic characteristics and dietary behaviors were distributed to all athletes. Nutrient intakes were assessed using the Youth Assessment Questionnaire (YAQ), a food frequency questionnaire that has demonstrated reproducibility and validity in adolescents age 9 to 18 y (26-28). The YAQ was developed for adolescents from the validated, semiquantitative Nurses' Health Study food frequency questionnaire (36) . The YAQ differs from the adult version in that it includes a separate category of 27 snack foods such as corn chips, nachos, Pop-Tarts®, and snack cakes. In addition, other foods that were added to the YAQ included chicken nuggets, tacos, lasagna, macaroni and cheese, instant breakfast drinks, and chicken or turkey sandwiches. Thus, we chose to use the YAQ food frequency questionnaire rather than the adult version because the dietary patterns of college students are more similar to adolescents than to adults, i.e, they consume more snack and convenience foods.
The YAQ lists 131 foods and beverages and specifies the serving size for each item. The response categories for frequency of consumption vary depending on the food. The YAQ contains detailed written instructions and examples of how to appropriately complete the items. The last section of the YAQ asks respondents to list other foods that they usually eat at least once per week and how often they eat these foods. Athletes were given verbal promptings and additional written instructions to list all nutritional supplements e.g., sports drinks, energy bars, protein powders in this section and to indicate how often they consume these additional foods. The nutrient analysis of the YAQ was performed at Channing Laboratory at the Harvard School of Public Health using a specifically designed program that utilizes the U.S. Department of Agriculture Handbook No. 8, McCance and Widdowson's The Composition of Foods (4th and 5th editions), journals, and food manufacturers as the nutrient database.
The nutrient intakes presented are based on nutrients derived from food and all nutritional supplements, including multivitamins. The percentage of energy derived from each macronutrient was calculated by multiplying the grams of each nutrient by the appropriate energy density and then by dividing by the total energy intake. The actual and recommended intakes of energy, carbohydrate, protein, and fat per kilogram were also calculated using self-reported body weight and the recommended values of 40 kcal/kg for males age 19 to 24 y (21), 38 kcal/kg for females age 19 to 24 y (21), 6 to 10 g carbohydrate/kg (25); 1.2 to 1.7 g protein/kg (25) and ~1.0 g fat/kg (calculated from above recommendations). It should be noted that these requirements are approximations and will vary with body composition, type of exercise, as well as exercise intensity, frequency, and duration. Likewise, protein requirements vary with type of activity and are estimated to be 1.2 to 1.4 g/kg BW for endurance sports and 1.6 to 1.7 g/kg body weight for strength and power sports (25) . For alcohol consumption, grams of alcohol were converted to drinks with a drink being equivalent to 12 oz. of beer, 4 oz. of wine, or 1.5 oz of hard liquor.
Macro-and micronutrient intakes were assessed using the Dietary Reference Intakes (DRIs) (10) (11) (12) (13) (14) , Dietary Guidelines (35) and Recommended Dietary Allowances (RDAs) (21) for young adult males and females, depending on the nutrient. Absolute energy intakes were compared to the RDAs, giving a conservative estimate of adequacy, because the RDAs were not designed for athletic populations. The joint position stand of the American Dietetic Association, Dietitians of Canada, and the American College of Sports Medicine on nutrition and athletic performance (25) , the Dietary Guidelines, and the DRIs for macronutrients were used to evaluate macronutrient intakes. The prevalence of inadequate micronutrient intakes was assessed using the DRIs recommended by the National Academy of Sciences (9) . For nutrients with an Estimated Average Requirement (EAR), the prevalence of inadequate intakes was equivalent to the proportion of athletes with an intake less than the EAR. For nutrients for which there is no EAR, such as calcium and vitamin D, the mean intake was compared to the Adequate Intake (AI) and if it was at or above the AI, the prevalence of inadequate intake was determined likely to be low.
Dietary behaviors assessed included: restricting dietary fat, carbohydrate, protein, or fluids, and using supplements other than vitamins or minerals for the purpose of weight control. Response categories were "yes" or "no" for each behavior. Frequency and duration of each behavior was assessed with options ranging from daily to once per mo and 1 mo to more than 1 y, respectively. How often athletes consumed meals (breakfast, lunch, dinner) and snacks (afternoon, night) that had been prepared away from home was also determined by using the YAQ. Response categories were: never, 1 to 2 times per wk, 3 to 4 times per wk, and 5 or more times per wk. Additional sociodemographic information obtained included age, gender, race, sport, position played, current height and weight, desired weight, and class in school.
Statistical Analyses
Data were examined for normality of distribution prior to analysis and were log-transformed when necessary. Previous studies using the YAQ in nonathletic populations excluded subjects whose daily energy intakes were less than 500 kcal or greater than 5000 kcal/d, deeming these values to be implausible (28) . This assumption, however, might not be valid in athletes who consume in excess of 5000 kcal/d because of large body mass, high energy expenditure, or efforts to gain weight. Likewise, athletes who are attempting to lose weight could severely restrict their energy intake. Thus, we decided to retain these subjects in the analyses. Repeating the analyses with these individuals omitted from the data (<500 kcal/d, n = 2; >5000 kcal/d, n = 2) did not alter the results.
Descriptive statistics included determination of means (± standard deviation) and frequencies by gender and sport. Except where significant differences between sports were noted, only the results by gender are presented for clarity. T-tests were used to test for gender differences and ANOVA was used to test for differences in nutrient intakes among sports within genders. The χ 2 statistic was used to test for significant differences between males and females and among sports for variables with categorical outcomes. Multiple linear regression was used to assess differences in nutrient intakes between males and females while controlling for energy intake, i.e., to compare nutrient density. Simple and multiple logistic regression were used to examine the relationships between desired weight change, dietary behaviors, and adequate nutrient intakes, with gender included in the models as a control variable when appropriate. The statistical significance was set at P < 0.05. All statistical analyses were performed using SAS statistical software, version 8.2 (SAS Institute, Inc., Cary, NC).
Results
The characteristics of the participants and their distribution among the different sports are shown in Tables 1 and 2 . The sociodemographic portion of the questionnaire was completed by 345 athletes and of these, 52% were males and 48% were females. Two hundred fifty-two athletes also completed the food frequency questionnaire (73%). The response rate for the food frequency questionnaire differed significantly between males (61%) and females (86%). Differences in the baseline characteristics between respondents and nonrespondents were assessed for the males and females separately. For the male athletes, the response rate varied by sport and was approximately 50% for football, wrestling, track, and baseball and approximately 90% or greater for golf, basketball, and swimming and diving. There were no significant differences in age, race, height, weight, body-mass index (BMI), or class rank between respondents and nonrespondents. For the female athletes, the response rate also varied by sport and was greater than 90% for all sports except gymnastics (41%) and basketball (45%). Response rate also significantly varied with class rank (freshmen, 94%; sophomores, 77%; juniors, 73%; seniors, 100%). Women who completed the YAQ had significantly greater BMIs than women who did not (22.6 ± 2.8 vs. 21.6 ± 1.7). The mean nutrient intakes for males and females are shown in Tables 3 and  4 . The mean energy intake for females was at the recommended level for young adult women (2141 vs. 2200 kcal/d) who participate in light-to-moderate activity. The energy intake for the male athletes was approximately 400 kcal below that recommended for young adult men (2447 vs. 2900 kcal/d) whose physical activity is light-to-moderate. Likewise, energy intake per kilogram of body weight was also significantly lower than the recommendation for male athletes ( Table 3) .
The recommended intakes of carbohydrate and protein for athletes are 6 to 10 g carbohydrate per kg of body weight and 1.2 to 1.7 g protein per kg of body weight (25) . Using the values of 40 kcal/kg and 38 kcal/kg these recommendations correspond to a macronutrient distribution of approximately 65% energy from carbohydrate, 15% from protein, and 20% from fat. The diets of both the male and female athletes were low in carbohydrate and protein (Table 3) . Only 19% of female and 10% of male athletes consumed at least the recommended minimum of 6 g carbohydrate/kg body weight and 32% of females and 19% of males consumed at least 1.5 g protein/kg body weight. Males derived a significantly greater proportion of energy from fat compared to females (32.0 ± 5.6 vs. 28.2 ± 5.0%). In addition, male athletes consumed more saturated fat, cholesterol, and sodium than the females (Table 3 ) and the diets of many male athletes exceeded the Dietary Guidelines for fat, saturated fat, cholesterol, and sodium ( Figure 1 ). Male athletes were also more likely than female athletes to eat meals and snacks that had been prepared away from home (Table 5) . Logistic regression analyses showed that eating foods prepared away from home was positively associated with exceeding the recommendations for fat, saturated fat, cholesterol, and sodium when controlling for gender (regression equations not shown). The average intakes met or exceeded the RDAs for all nutrients except vitamin E and magnesium (Table 4) . Because the prevalence of inadequate nutrient intakes cannot be determined by comparison of mean intakes to the RDAs, the EAR cut-point method was used for this purpose (9) . Significant proportions of athletes had inadequate intakes of vitamin E, magnesium, folate, and zinc ( Figure 2) . The mean intakes of vitamin D and calcium were at or above the AIs, suggesting a low likelihood of inadequate intake (Table 4) . Because female athletes consumed fewer total calories than the males, nutrient intakes were compared between genders while controlling for energy intake. These results showed that the diets of female athletes were of higher nutrient density for iron, magnesium, potassium, phosphorous, zinc, niacin, vitamin B 6 , folate, and vitamin A than the diets of the male athletes. That is, they consumed significantly more of these nutrients per kilocalorie than did the male athletes. The majority of female athletes reported wanting to decrease their body weight by at least 5 lbs. compared to their current body weight, while the converse was true for the males (Table 6 ). There was a significant relationship between desired weight change and BMI controlling for gender, such that athletes with higher BMIs wanted to lose more weight (regression equation not shown). About 25% of the female athletes reported that they restricted their dietary fat or carbohydrate intake to prevent weight gain. In contrast, male athletes reported using dietary supplements (other than multivitamins) for weight control that could be either weight gain or weight loss. Approximately 6% of male athletes, all of whom were wrestlers, reported restricting their fluid intake. Logistic regression analyses showed that athletes who wanted to lose weight were more likely to report that they restricted their fat (P = 0.002) or carbohydrate (P = 0.005) intake than athletes who wanted to maintain their weight. In addition, there was a trend for athletes who wanted to gain weight to be more likely to report using dietary supplements than athletes who wanted to maintain their weight (P = 0.11)
To determine if an athlete's intention to restrict their intake of fat or carbohydrate was associated with actual intake, multiple linear regression was used with intake as the dependent variable and behavior as the independent variable, controlling for gender and energy intake. Reported fat restriction was significantly associated with actual intake fat intake (P = 0.0004) and a similar trend was observed for carbohydrate restriction and intake (P = 0.1). Desired weight change was also significantly associated with energy (P = 0.0007), carbohydrate (P = 0.006), protein (P = 0.016), and fat (P = 0.0002) intakes, controlling for gender and body weight (regression equations not shown).
Differences in nutrient intakes and dietary behaviors among different sports were also examined. For female athletes, there were no significant differences in desired weight loss (Figure 3 ) or dietary behaviors among sports.
Among male athletes, there were significant differences among sports in the proportions of athletes wanting to lose, maintain, or gain body weight (Figure 3) . The majority of football, basketball, and baseball players wanted to gain weight. For the other sports, similar proportions of athletes wanted to maintain or gain weight. Football players consumed significantly less energy, carbohydrate, protein, There were significant differences in desired weight change among male athletes in different sports (P < 0.01). and fat per kilogram of body weight than male athletes in baseball, track and field, and swimming and diving. These differences were attributed to differences in body weight and not to differences in absolute intake (data not shown). Basketball players also consumed less of all macronutrients per kilogram of body weight, and the lower relative intakes were the result of the combination of greater body weight and lower absolute energy intake compared to male athletes in other sports. In addition to consuming fewer total calories, basketball players were also more likely to have diets that were inadequate in zinc, vitamin B 6 , and folate than male athletes in other sports. Moreover, the nutrient densities for iron and zinc were also significantly lower in the diets of the basketball players compared to other sports (data not shown). It is not clear why the basketball players had more inadequacies than athletes in other sports. It should be noted that the response rate for basketball was low and the finding might be a result of selection bias.
Discussion
The results of this study are novel because they are in contrast with 2 commonly held assumptions regarding the diets of athletes. The 1st is that male athletes will consume adequate amounts of micronutrients even if the nutrient density of their diets is low because of their high energy intakes. We found, however, that male athletes were more likely to have intakes below the EAR than were females. The 2nd assumption is that female athletes who restrict their energy intake to lose weight are likely to be deficient in micronutrients, particularly calcium, iron, and zinc. We found that although the majority of female athletes wanted to lose at least 5 lbs, their intakes of these nutrients exceeded the recommendations. The validity of these findings is strengthened by positive aspects of the study design that include a large sample of collegiate athletes, a high response rate, and the appropriate use of the DRIs to evaluate nutrient intakes. In addition, this study is strengthened by the concurrent assessment of desired weight change, weight-control behaviors, and nutrient intake. In general, there are many difficulties in assessing the usual nutrient intake including: the ability of the respondent to recall what foods they ate and to accurately estimate serving size; limitations of the time period sampled being representative of habitual intake; alterations in the usual diet as a result of recording food intake; under-reporting of food intake; subject burden; and subject compliance. Given these difficulties, we chose to use a semi-quantitative food frequency questionnaire to assess habitual nutrient intake as opposed to written food records or a 24-h diet recall for several reasons. First, we wanted to maximize the response rate by increasing the likelihood that athletes would complete the dietary assessment. Our primary strategy for accomplishing this goal was to provide sufficient time for the athletes to complete the food frequency questionnaire in a team meeting, rather than relying on the athletes to complete and return food records. Second, we were interested in habitual intake, defined as the intake that will have an effect on nutritional status and health over time. Because there can be significant daily or weekly variation in food intake, this was another reason that we chose not to use the 24-h recall or written food records. Furthermore, as mentioned previously, under-reporting is a recurrent problem in determining true food intake. Recently, energy expenditure assessed by doubly labeled water has become the gold standard by which energy intake data are evaluated. Using this technique, the magnitude of the underestimation was ~15% using either a food frequency questionnaire or a 7-d written food record (17) . Thus, we were confident that the food frequency questionnaire would perform as well as a written food record in this regard.
Limitations of food frequency questionnaires are that they rely on selfreported data and are semi-quantitative. The YAQ has, however, been shown to be valid when compared to 24-h recalls (28) and to the doubly labeled water technique for determination of energy expenditure (24) . Furthermore, the YAQ has been used to assess dietary intake in longitudinal studies of weight change (5) and diet quality (27) in adolescents.
The aims of this study were to assess the nutrient intakes of a cohort of male and female collegiate athletes, examine gender and sport difference in nutrient intakes and weight control behaviors, and identify groups of athletes at risk for inadequate nutrient intakes. Several key findings emerged from this study, all of which have practical implications for improving the nutritional status of athletes.
First, mean energy intake for male athletes was below the recommendation for young adult males with moderate activity levels and below the energy intake reported previously for male collegiate athletes. As with all studies that rely on self-reported food intake, the low energy intake could be a result of under-reporting. If the mean energy intake for males is increased by 15 to 30% (17) then the value is not different from the 1989 RDA for energy (21) . It should be noted that in the current study, football and basketball players had lower energy intakes as well as greater body weights than other male athletes, suggesting that it might be difficult for athletes with large energy expenditures to consume adequate energy. The low mean energy intake for males could also be explained by the inclusion of male athletes from sports where low body weight is considered to benefit performance. Wrestlers in particular might have purposefully restricted their energy intake to control their weight or to "make weight." Indeed, approximately 40% of wrestlers reported wanting to lose at least 5 lbs. (Figure 3 ). The wrestlers in the current study reported energy intakes similar to those observed in other studies of collegiate wrestlers (29, 31) .
Second, most male and female athletes were consuming insufficient amounts of carbohydrate and protein based on guidelines specific to athletes which express the recommendation relative to kilogram of body weight (25) . Males derived less energy from carbohydrate than females and also were more likely to fall below the recommendation than the females. Insufficient carbohydrate intake is a common finding among collegiate athletes participating in a variety of sports and has been attributed to lack of knowledge about the benefits of adequate dietary carbohydrate, recommended intakes that are difficult to achieve through the consumption of complex carbohydrates, and purposeful restriction of overall energy intake (22, 23, 29-31, 33, 34) .
Third, the diets of male athletes were characterized by relatively high amounts of fat, saturated fat, cholesterol, and sodium compared to the Dietary Guidelines. In their study of males and females participating in a variety of sports, Short and Short (29) also found that male athletes consumed excess fat, cholesterol, and sodium. An interesting finding of the current study was that the number of meals and snacks eaten that were prepared away from home was associated with exceeding the Dietary Guidelines for fat, saturated fat, cholesterol, and sodium. It should be noted that it cannot be determined whether athletes interpreted "away from home" to mean meals consumed in the dormitory dining halls. This finding warrants further study. Fourth, the most prevalent inadequate nutrient intakes were for folate, vitamin E, magnesium, and zinc. Male athletes were more likely to consume less than the EAR of vitamin A, thiamin, riboflavin, niacin, magnesium, and zinc than were female athletes. In addition, the nutrient density of the diets for the males was significantly lower than that of the females for iron, magnesium, potassium, phosphorous, zinc, niacin, vitamin B 6 , folate, and vitamin A. These results suggest that males are more likely to consume less fresh fruits, vegetables, and dairy products than females. As with any dietary assessment, the accuracy of the analysis depends on the quality of the food composition database. It is worth noting that the analytical data for vitamin A, vitamin E, and folate in many foods are limited at the present time (7) .
Other studies have reported that significant proportions of athletes on a particular sports team have inadequate intakes of micronutrients. Among female athletes participating in crew (31), swimming (34), field hockey (34), gymnastics (15) , and basketball (22) , low intakes of calcium, magnesium, iron, zinc, folate, and vitamin D were observed. Similar deficiencies in vitamin and mineral intake have been reported in wrestlers (29, 31) , particularly during the competitive season (31) . It is somewhat surprising that we did not observe higher rates of inadequate intakes of iron and calcium as have been previously reported for female athletes. This discrepancy, however, could be the result of methodological differences in evaluating nutrient adequacy. For example, the EAR for iron is 8.1 mg/d, although the RDA is 18 mg/d. Using the RDA as the criteria for inadequate intake would indicate that 47% of female athletes in the current study consumed inadequate dietary iron, compared to 4% when the EAR is used. Dietary calcium intake in the female athletes as a group can only be evaluated by comparing the mean intake to the AI and by determining the likelihood of inadequate intake. In the current study, the mean calcium intake was 1000 mg/d, but the large range of intakes (382 to 2646 mg Ca/d) and relatively large standard deviation indicate that there are individual women whose calcium intakes are well below the AI (Table 4) .
Finally, the majority of female athletes wanted to weigh less than their current weight, regardless of their sport. The absence of differences among sports in the female athletes regarding the desire to lose weight was unexpected. It has been hypothesized that female athletes competing in "lean" sports experience greater pressure to maintain a particular body weight, body composition, or physique than those competing in "nonlean" sports (1) . In contrast to the females, male athletes generally wanted to increase their body weight and differences among sports followed the pattern one would predict depending on the sport. For example, the majority of football, basketball, and baseball players wanted to gain weight, while many wrestlers were concerned with making weight, and therefore reported wanting to lose weight ( Figure 3) .
The desire to lose weight was significantly associated with dietary fat and carbohydrate restriction and decreased energy and macronutrient intake regardless of gender. These dietary patterns likely reflect the popularity of weight-loss diets that advocate severe restriction of dietary fat or carbohydrate. Athletes who expressed a desire to lose weight were not, however, at greater risk for falling below the dietary recommendations for vitamins and minerals than athletes who wanted to maintain or gain weight.
The use of dietary supplements other than multivitamins for the purpose of weight control was more common in male athletes than in females. Supplement use was also more common in athletes who wanted to gain weight, suggesting that athletes might have been using dietary supplements to promote weight gain. The purpose of the dietary supplement use, however, was not asked explicitly and future studies should differentiate between weight loss and weight gain.
The findings of this study lead to several research areas that warrant further investigation. The 1st relates to improving the quality of the dietary assessment. This would best be accomplished by comparing energy intake, assessed by food frequency questionnaire or written diet records, to energy expenditure determined by doubly labeled water. Although costly and intensive, these studies would allow for determination of "true" energy intake and for subsequent adjustment of micronutrient intake to more accurately reflect absolute consumption of these nutrients. The 2nd area relates to dietary behaviors of athletes. A comprehensive determination of nutrition knowledge, attitudes, and beliefs that could motivate athletes to adopt particular weight-control behaviors is warranted and would be very useful in designing education programs. Likewise, a more detailed assessment of the relationship between the consumption of meals eaten away from home and diet quality could be used to assist athletes in making wise food choices when eating out.
In summary, these results suggest that all athletes would benefit from education on the importance of adequate dietary energy, carbohydrate, and protein in achieving optimal athletic performance, as well as practical ways to meet the recommendations. The associations between desired weight loss, restrictive dietary behaviors, and decreased energy and macronutrient intake suggest that athletes would benefit from instruction about appropriate body weight and composition to maintain performance and health.
